Experimental data for the permittivity of Ag
In our study , we adopt the experimental data from Ref. 1 for the permittivity of silver: Ag=Ag+iAg, where  and  corresponds to the real and imaginary part of the permittivity respectively. In Fig. S1 , we show the specific data of  and  at the spectral regime of 350-1800 nm. Unidirectional scattering of plasmonic multilayered cavity with the surface scattering effect of thin metal layer considered. For the permittivity of silver, we can alternatively adopt the Drude model 2, 3 :
where  is the angular frequency of light; p is the plasma frequency and for silver p≈1.37×10 16 rad/s; d is the damping rate and can be expressed as 3 :
where bulk is the damping rate for bulk silver and at room temperature we adopt bulk=0.002p. The second term on the right hand side of Eq. (2) comes from the surface scattering effect of thin silver layer, where at room temperature A=1, VF is the Fermi velocity VF= 7.37×10 -4
pp. Here p is the plasma wavelength p=137 nm. lr is the mean free path for electron. For the 14-layered resonator studied in Fig. 3(j) , there we have not considered the surface scattering effect of silver. To incorporate such effect, we use the Drude model shown in Eq. (1)- (2) to characterize the permittivity of the thin silver layer, and set lr =4 nm which is the width of each silver layer. The results are summarized in Fig. S2 . Figure S2 (a) shows the scattering and absorption spectra where the resonant position is indicated by point E (E  =1545 nm). At this resonant position, the 2D and 3D scattering patterns are shown in Fig. S2 (b) and (c) respectively. It is clear that at this resonant position both ED and MD are efficiently excited. The difference is that the surface scattering effect makes the silver layers more lossy, thus simultaneously enhancing the absorption efficiency and reducing the scattering efficiency. It is worth mentioning that though the loss would reduce the scattering and moreover make the magnitudes of ED and MD different, the coexistence of ED and MD can still guarantee a good directionality of the forward scattering, as is shown in Fig. S2 (b) and (c). In other words, with even the surface scattering effect of thin metal layer considered, the feature of unidirectional scattering has been still preserved. 
